Mineralocorticoid receptor blockade inhibits accelerated atherosclerosis induced by a low sodium diet in apolipoprotein E-deficient mice.
A low-sodium diet (LSD) was shown to increase both angiotensin II (AngII) and aldosterone levels, and to accelerate atherosclerosis in apolipoprotein E-deficient (E0) mice. The aim of the present study was to examine whether accelerated atherosclerosis in E0 mice fed a LSD is mediated by aldosterone, using the mineralocorticoid receptor blocker, eplerenone (Epl). Mice were divided into three groups: normal diet (ND), LSD and LSD treated with Epl at 100 mg/kg per day (LSD+Epl) for 10 weeks. LSD significantly enhanced plasma renin and aldosterone levels, which were further increased in mice fed LSD+Epl. The aortic lesion area increased three-fold with LSD, while LSD+Epl significantly reduced the lesion area to values similar to ND. Serum and peritoneal macrophages obtained from LSD-fed mice exhibited pro-atherogenic properties including increased inflammation, oxidation and cholesterol accumulation, which were inhibited in mice fed LSD+Epl. In a J774A.1 macrophage-like cell line stimulated with lipopolysaccharide, Epl was shown to have a direct anti-inflammatory effect. In E0 mice, Epl inhibited LSD-accelerated atherosclerosis, despite the elevation of renin and aldosterone levels. It is therefore suggested that the atherogenic action of LSD could be mediated, at least in part, by activation of the mineralocorticoid receptor. In addition, eplerenone may have direct anti-inflammatory actions.